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57 ABSTRACT

A developing device includes an agitating member agitating
and rotating a developer, a developer amount detecting part
detecting the developer amount, and a cleaning member
being attached to the agitating member to have has an attach-
ment part, a first cleaning part and a second cleaning part and
to clean a detecting surface of the developer amount detecting
part. The attachment part is formed by an end part of a wire
and attached to the agitating member. The first cleaning part
is formed by an intermediate part of the wire, and extends
from an end part of the attachment part to reach the detecting
surface. The second cleaning part is formed by an another end
part of the wire, and is constructed by closely winding the
wire, protruded to a location in front of the detecting surface
and has a greater width than the detecting surface.

9 Claims, 8 Drawing Sheets
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CLEANING MEMBER, DEVELOPING
DEVICE, AND IMAGE FORMING
APPARATUS

INCORPORATION BY REFERENCE

This application is based on and claims the benefit of
priority from Japanese Patent application No. 2013-008459
filed on Jan. 21, 2013, the entire contents of which are incor-
porated herein by reference.

BACKGROUND

The present disclosure relates to a cleaning member clear-
ing adhered developer from a detection range of a developer
amount detecting part, and to a developing device and an
image forming apparatus.

An image forming apparatus forms an image, such as a
toner image or the like, on a photosensitive drum by, for
example, a developing device developing an electrostatic
latent image formed on the photosensitive drum by using a
developer such as toner or the like. This image is transferred
to a sheet by a transferring unit, and is fixed by a fixing part,
and then is ejected out of the image forming apparatus.

The developing device includes, for example, an agitating
member agitating the developer contained in a housing, and a
developing roller carrying the agitated developer and supply-
ing the developer to the photosensitive drum. Furthermore,
the developing device includes a developer amount detecting
part detecting whether or not a sufficient amount of the devel-
oper is contained. The image forming apparatus performs a
control such that the developing device is replenished with the
developer if the developer amount detecting part does not
detect a sufficient amount of the developer. Due to this, the
amount of the developer in the housing is kept constant, so
that desired images can be formed in a good manner.

However, when the developer stagnates in the housing and
adheres to a detecting surface of the developer amount detect-
ing part and others, even if the amount of the developer is
actually insufficient, the developer amount detecting part may
falsely detect that the amount of the developer in the housing
is sufficient. Therefore, in order to clean the detecting surface
of'the developer amount detecting part, the developing device
is equipped with a cleaning member in some image forming
apparatuses.

In an example of such a developing device, the cleaning
member has an elastic part that is fixed at a detecting surface
side from a rotation shaft of an agitating member and that is
elastically deformable in a parallel direction to the detecting
surface, and a cleaning part that is connected to the elastic part
and that slidingly contacts the detecting surface as the agitat-
ing member rotates. Then, the length from an axis of the
rotation shaft to a distal end portion of the cleaning part is
designed to be longer than the length from the axis of the
rotation shaft to an inner wall surface of a casing. This clean-
ing part includes a first cleaning part constructed of an end of
a first coil spring part that extends in a substantially perpen-
dicular direction to the rotation shaft, a second cleaning part
formed by bending a distal end of the first cleaning part
substantially perpendicularly to the detecting surface of the
detecting means and then bending a distal end of the bent part
substantially perpendicular in a direction that has a predeter-
mined angle with respect to the first cleaning part, and a third
cleaning part formed by substantially perpendicularly bend-
ing a distal end of the second cleaning part in a direction
toward the detecting surface.
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However, the cleaning member provided on the developing
device is not able to clear the developer stagnating at a loca-
tion apart forwardly from the detecting surface of the devel-
oper amount detecting part, even if the cleaning member
passes over the detecting surface. Even if the cleaning mem-
ber is merely bent with respect to the detecting surface, the
developer stagnating at the location apart forwardly from the
detecting surface is not sufficiently cleared, and then, the
developer may sometimes remain at that location. Then, in
the case where the detection range of the developer amount
detecting part reaches a location in front of the detecting
surface, the developer amount detecting part detects the
developer remaining in front of the detecting surface, and
therefore, cannot accurately measure the amount of the devel-
oper present in the housing, but falsely detects that the amount
of developer is sufficient. That is, there is caused a problem
that a desired sensor output cannot be obtained.

If another component part is added to the cleaning member
in order to clear the developer resining at a location apart
forwardly from the detecting surface of the developer amount
detecting part, there is a possibility of increasing the number
of man-hours for the production of the cleaning member and
the production cost.

SUMMARY

A developing device in accordance with an aspect of the
present disclosure includes an agitating member, a developer
amount detecting part and a cleaning member. The agitating
member agitates a developer by rotating in a casing that
contains the developer. The developer amount detecting part
detects amount of the developer in the casing. The cleaning
member is attached to the agitating member and cleans a
detecting surface of the developer amount detecting part. The
cleaning member has an attachment part, a first cleaning part
and a second cleaning part. The attachment part is formed by
an end part of a wire and is attached to the agitating member.
Thefirst cleaning part is formed by an intermediate part of the
wire being successive from the attachment part, and config-
ured to extend from an end part of the attachment part so as to
reach the detecting surface of the developer amount detecting
part. The second cleaning part is formed by an another end
part of the wire being successive from the first cleaning part,
and is constructed by bending the wire so that adjacent por-
tions of the wire are closely contiguous to each other, so as to
be protruded to a location in front of the detecting surface of
the developer amount detecting part and to have a greater
width than the detecting surface.

In accordance with an embodiment of the present disclo-
sure, an image forming apparatus includes a developing
device. The developing device includes an agitating member,
a developer amount detecting part and a cleaning member.
The agitating member agitates a developer by rotating in a
casing that contains the developer. The developer amount
detecting part detects amount of the developer in the casing.
The cleaning member is attached to the agitating member and
cleans a detecting surface of the developer amount detecting
part. The cleaning member has an attachment part, a first
cleaning part and a second cleaning part. The attachment part
is formed by an end part of a wire and is attached to the
agitating member. The first cleaning part is formed by an
intermediate part of the wire being successive from the
attachment part, and configured to extend from an end part of
the attachment part so as to reach the detecting surface of the
developer amount detecting part. The second cleaning part is
formed by an another end part of the wire being successive
from the first cleaning part, and is constructed by bending the
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wire so that adjacent portions of the wire are closely contigu-
ous to each other, so as to be protruded to a location in front
of the detecting surface of the developer amount detecting
part and to have a greater width than the detecting surface.

A cleaning member in accordance with an embodiment of
the present disclosure is configured to clean a detecting sur-
face of a developer amount detecting part in a developing
device. The cleaning member includes an attachment part, a
first cleaning part and a second cleaning part. The attachment
part is formed by an end part of a wire and is attached to an
agitating member of the developing device. The first cleaning
part is formed by an intermediate part of the wire being
successive from the attachment part, and configured to extend
from an end part of the attachment part so as to reach the
detecting surface of the developer amount detecting part. The
second cleaning part is formed by an another end part of the
wire being successive from the first cleaning part, and is
constructed by bending the wire so that adjacent portions of
the wire are closely contiguous to each other, so as to be
protruded to a location in front of the detecting surface of the
developer amount detecting part and to have a greater width
than the detecting surface.

The above and other objects, features, and advantages of
the present disclosure will become more apparent from the
following description when taken in conjunction with the
accompanying drawings in which a preferred embodiment of
the present disclosure is shown by way of illustrative
example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram schematically showing a
printer in accordance with an embodiment of the present
disclosure.

FIG. 2 is a perspective view showing a developing device,
in a state that a lid part is closed, in the printer in accordance
with the embodiment of the present disclosure.

FIG. 3 is a perspective view showing the developing
device, in a state that a lid part is opened, in the printer in
accordance with the embodiment of the present disclosure.

FIG. 4 is a partially enlarged view of the developing device
in the printer in accordance with the embodiment of the
present disclosure.

FIG. 5 is a sectional view of the developing device in the
printer in accordance with the embodiment of the present
disclosure.

FIG. 6 is a perspective view showing a cleaning member in
the developing device of the printer in accordance with the
embodiment of the present disclosure.

FIG. 7 is a perspective view showing the developing
device, in a state that the cleaning member is attached to a first
agitating screw, in the printer in accordance with the embodi-
ment of the present disclosure.

FIG. 8 is a partial schematic diagram schematically show-
ing a cleaning member in accordance with another embodi-
ment of the present disclosure.

DETAILED DESCRIPTION

First, with reference to FIG. 1, the entire structure of a
printer 1 as an image forming apparatus will be described.
FIG. 1 is a schematic diagram schematically showing the
printer according to an embodiment of the present disclosure.
Hereinafter, it will be described so that the front side of the
printer 1 is positioned at the right-hand side of FIG. 1. In the

20

30

35

40

45

55

60

4

printer 1 of the embodiment, development is carried out by
using a developer, such as a magnetic single-component
toner.

As shown in FIG. 1, the printer 1 includes a box-formed
printer main body 2. In a lower part of the printer main body
2, a sheet feeding cartridge 3 storing sheets (not shown) is
installed and, in a top face of the printer main body 2, a sheet
ejecting tray 4 is formed.

In an upper forward part of the printer main body 2, an
exposure device 5 composed of a laser scanning unit (LSU) is
installed. In a rear part of the printer main body 2, an image
forming unit 6 is arranged. In the image forming unit 6, a
photosensitive drum 7 as an image carrier is rotatably
installed. Around the photosensitive drum 7, a charger 8, a
developing device 9, a transfer roller 10 and a cleaning device
11 are located along a rotating direction (refer to an arrow X
in FIG. 1) of the photosensitive drum 7. The developing
device 9 is installed to an installed part (not shown) in the
printer 1 and connected to a developer case 12, such as a toner
container, in order to receive supply of the developer.

In the rear part of the printer main body 2, a sheet convey-
ing path 13 is arranged from a lower side to an upper side.
That is, the printer 1 is configured in a vertical conveying
manner. At an upstream end in the conveying path 13, a sheet
feeder 14 is positioned. At an intermediate stream part in the
conveying path 13, a transferring unit 15 composed of the
photosensitive drum 7 and transfer roller 10 is positioned. At
adownstream part in the conveying path 13, a fixing device 16
is positioned. At a downstream end in the conveying path 13,
a sheet ejecting part 17 is positioned. In the rear of the con-
veying path 13, an inversion path 18 for duplex printing is
arranged.

Next, the operation of forming an image by the printer 1
having such a configuration will be described.

When the power is supplied to the printer 1, various param-
eters are initialized and initial determination, such as tem-
perature determination of the fixing device 16, is carried out.
Subsequently, in the printer 1, when image data is inputted
and a printing start is directed from a computer or the like
connected with the printer 1, image forming operation is
carried out as follows.

First, the surface of the photosensitive drum 7 is uniformly
electric-charged by the charger 8. Then, exposure corre-
sponding to the image data on the photosensitive drum 7 is
carried out by alaser light (refer to an arrow P in FIG. 1) from
the exposure device 5, thereby forming an electrostatic latent
image on the surface of the photosensitive drum 7. Subse-
quently, the electrostatic latent image is developed by the
toner supplied from the developing device 9 to the photosen-
sitive drum 7, and thereby, a toner image is generated.

On the other hand, a sheet fed from the sheet feeding
cartridge 3 by the sheet feeder 14 is conveyed to the transfer-
ring unit 15 in a suitable timing for the above-mentioned
image forming operation, and then, the toner image on the
photosensitive drum 7 is transferred onto the sheet in the
transferring unit 15. The sheet with the transferred toner
image is conveyed to a downstream side in the conveying path
13 to go forward to the fixing device 16, and then, the toner
image is fixed on the sheet in the fixing device 16. The sheet
with the fixed toner image is ejected from the sheet ejecting
part to the sheet ejecting tray 4. The toner and electrical
charge remained on the photosensitive drum 7 is removed by
the cleaning device 11.

Next, with reference to FIGS. 2-4, the developing device 9
will be described in detail. FIG. 2 is a perspective view show-
ing the developing device, in a state that a lid part is closed, in
the printer in accordance with the embodiment of the present
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disclosure. FIG. 3 is a perspective view showing the devel-
oping device, in a state that a 1id part is opened, in the printer
in accordance with the embodiment of the present disclosure.
FIG. 4 is a partially enlarged view of the developing device
shown in FIG. 3.

As shown in FIG. 2, the developing device 9 has an elon-
gated housing (casing) 19. This housing 19 is constructed of
a box-shaped housing main body 20 whose upper portion is
open, and a lid part 21 that covers the upper portion of the
housing main body 20. The lid part 21 has an end part in a
longitudinal direction in which a supply port 22 is opened
configured to be connected to the developer case 12 and to
receive supply of the developer. The housing 19 has an elon-
gated rear end portion in which an opening part 23 is arranged
in a state that the lid part 21 attached to the housing main body
20. The developing device 9 is disposed so that the opening
part 23 faces to the photosensitive drum 7.

As shown in FIGS. 3 and 4, on a bottom part of the housing
main body 20, an elongated first partition 24 is provided
between a conveying screw 30 and a first agitating screw 31
mentioned below, and an elongated second partition 25 is
provided between the first agitating screw 31 and a second
agitating screw 32. The first partition 24 has a gap 26, in the
vicinity of the supply port 22, conveying the developer from
the conveying screw 30 to the first agitating screw 31. The
second partition 25 has gaps 27, in both ends in the longitu-
dinal direction, conveying the developer from the first agitat-
ing screw 31 to the second agitating screw 32.

The lid part 21 of the housing 19 is equipped with a clean-
ing blade 28 that is provided at an end part in which the
opening part 23 is formed and that is configured to clean a
surface of a developing roller 33 mentioned below (see FIG.
2).

The developing device 9 is equipped with the conveying
screw 30, the first agitating screw (first agitating member) 31,
the second agitating screw (second agitating member) 32 and
the developing roller 33 inside the housing 19. The develop-
ing device 9 is equipped with a developer amount detecting
part 34 detecting the amount of developer in the housing 19,
and a cleaning member 35 removing the developer stagnating
or adhered in a detection range of the developer amount
detecting part 34.

Furthermore, the developing device 9 is equipped with a
first drive force input portion 36 that has a gear and others
inputting drive force from a drive source (not shown), such as
an electric motor, installed in the printer 1 and a drive force
transmission mechanism 37 that has an idle gear and others
transmitting the input drive force to the first agitating screw
31 and second agitating screw 32. The gear of the first drive
force input portion 36 and the idle gear of the drive force
transmission mechanism 37 are interconnected by gear mesh.

The conveying screw 30 is equipped with an elongated
conveying rotation shaft 38 and a helical conveying vane
member 39 provided around the conveying rotation shaft 38.
The conveying screw 30 is rotatably provided in an elongated
front end portion of the housing 19 at the opposite side to the
opening part 23 so as to be in parallel to the longitudinal
direction of the elongated front end part. The conveying vane
member 39 is provided in an end part of the conveying rota-
tion shaft 38 in the longitudinal direction below the supply
port 22 of'the housing 19. The other end part of the conveying
rotation shaft 38 in the longitudinal direction is equipped with
a second drive force input part 40, such as gears and others,
inputting the same drive force from the aforementioned drive
source to the conveying screw 30.

That is, in the conveying screw 30, as the second drive force
input part 40 is rotated by the drive force from the drive
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source, the conveying rotation shaft 38 rotates together with
the conveying vane member 39, and, due to the rotation of the
conveying vane member 39, the developer supplied through
the supply port 22 is conveyed to the first agitating screw 31
via the gap 26 of the first partition 24.

The first agitating screw 31 is equipped with an elongated
first agitating rotation shaft 41 and a helical first agitating
vane member 42 provided around the first agitating rotation
shaft 41. The second agitating screw 32 is equipped with an
elongated second agitating rotation shaft 43 and a helical
second agitating vane member 44 provided around the second
agitating rotation shaft 43. The first agitating screw 31 is
disposed in the rear of the conveying screw 30 and parallel
and adjacent to the conveying screw 30. The second agitating
screw 32 is disposed in the rear of and parallel and adjacent to
the first agitating screw 31. The first agitating screw 31 and
second agitating screw 32 are rotatably provided in a bottom
partofthe housing 19. The first agitating vane member 42 and
second agitating vane member 44 are provided from one ends
to other ends of the first agitating rotation shaft 41 and second
agitating rotation shaft 43, respectively, in the longitudinal
direction. The other ends of the first agitating rotation shaft 41
and second agitating rotation shaft 43 in the longitudinal
direction is equipped with the gears and others that is con-
nected by gear mesh to the idle gear of the drive force trans-
mission mechanism 37.

That is, in the first agitating screw 31, by the drive force
inputted from the first drive force input part 36 via the drive
force transmission mechanism 37, the first agitating rotation
shaft 41 is rotated together with the first agitating vane mem-
ber 42, and, due to the rotation of the first agitating vane
member 42, the developer conveyed from the conveying
screw 30 is agitated and simultaneously conveyed to the sec-
ond agitating screw 32 via one gap 27 of the second partition
25. In the second agitating screw 32, by the drive force input-
ted from the first drive force input part 36 via the drive force
transmission mechanism 37, the second agitating rotation
shaft 43 is rotated together with the second agitating vane
member 44, and, due to the rotation of the second agitating
vane member 44, the developer conveyed from the first agi-
tating screw 31 is agitated and simultaneously conveyed to
the developing roller 33.

Incidentally, the developer that is not carried by the devel-
oping roller 33 because a predetermined amount is exceeded,
that is, surplus developer, is returned to the second agitating
screw 32, and returned from which to the first agitating screw
31 via the other gap 27 of the second partition 25. In this
manner, the first agitating screw 31 and second agitating
screw 32 convey and agitate the developer supplied from the
developer case 12.

The developing roller 33 is provided in the elongated rear
end part of the housing 19 so as to be in parallel to its
longitudinal direction and adjacent to a rear side of the second
agitating screw 32. The developing roller 33 is equipped with
adevelopment rotation shaft 45, thereby being arranged rotat-
able. Apart of a rotation surface of the developing roller 33 is
exposed through the opening part 23. The developing roller
33 and the photosensitive drum 7 are disposed adjacent to
each other so that their rotation surfaces face to each other. An
end part of the development rotation shaft 45 in the longitu-
dinal direction is equipped with gears and others that are
connected by mesh with the gear of the first drive force input
part 36.

That is, in the developing roller 33, as the development
rotation shaft 45 is rotated by the drive force transmitted from
the first drive force input part 36, the developer conveyed
from the second agitating screw 32 is carried. Furthermore,
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the developing roller 33 supplies the carrying developer to the
adjacent photosensitive drum 7 via the opening part 23 so that
an electrostatic latent image formed on the surface of the
photosensitive drum 7 is developed.

The developer amount detecting part 34 is buried in an
inner-side surface of an end part of the housing 19 in the
longitudinal direction between the first agitating screw 31 and
second agitating screw 32. The developer amount detecting
part 34 has a detecting surface 46 that extends along the
inner-side surface. The developer amount detecting part 34
detects whether or not a predetermined amount of the devel-
oper is stored in the housing 19, that is, is able to detect
whether or not the developer is present within a detection
range of the detecting surface 46. The developer amount
detecting part 34 outputs a signal indicating a result of the
detection to a controller (not shown) of the printer 1. The
controller is able to decide whether a sufficient amount of the
developer is stored in the developing device 9. For example,
the developer amount detecting part 34 is constructed of, for
example, a magnetic sensor, such as a magnetic permeability
sensor, that detects the amount of the developer by measuring
the magnetic permeability of the developer in the periphery.

Next, with reference to FIGS. 5 and 6, the cleaning member
35 will be described in detail. FIG. 5 is a sectional view of the
developing device in the printer in accordance with the
embodiment of the present disclosure. FIG. 6 is a perspective
view showing the cleaning member of the developing device
of the printer in accordance with the embodiment of the
present disclosure.

The cleaning member 35, as shown in FIGS. 5 and 6, is
formed of a line of metal wire 50 having elasticity. From a
distal end to a rear end of the wire 50, an engaging stop part
51, an attachment part 52, a first cleaning part 53 and a second
cleaning part 54 are formed continuously in that order. The
cleaning member 35 is attached to the end part of the first
agitating screw 31 at a side other than the side where the
cleaning member 35 is connected to the drive force transmis-
sion mechanism 37. The engaging stop part 51 and attach-
ment part 52 have a function of attaching the cleaning mem-
ber 35 to the first agitating screw 31. The first cleaning part 53
has a function of clearing the developer adhered on the detect-
ing surface 46 of the developer amount detecting part 34. The
second cleaning part 54 has a function of clearing the devel-
oper on a location apart forwardly from the detecting surface
46.

The engaging stop part 51 is formed by bending a distal end
of'the wire 50 into a general U shape, is stopped in an engag-
ing state to the first agitating screw 31, for example, by
clamping an end part of the first agitating vane member 42.

The attachment part 52 is a coil spring formed by bending
into a helical shape an end part of the wire 50 being successive
from the engaging stop part 51. The attachment part 52 is
attached by inserting the first agitating rotation shaft 41 into a
hollow portion of the helical shape. Incidentally, the helix of
the attachment part 52 extends longer than the distance from
the end part of the first agitating vane member 42 to the inner
side surface of the housing 19, and is formed in a coarse
winding fashion in which turns are spaced from each other by
predetermined intervals. Due to this construction, when the
first agitating screw 31 has been attached to the housing 19,
the attachment part 52 biases the first cleaning part 53 and
second cleaning part 54 so that they are pressed against the
inner side surface of the housing 19, and biases their in a
return direction against load in the winding direction.

The first cleaning part 53 is formed by an intermediate part
of the wire 50 being successive from the attachment part 52,
and extends toward an outer peripheral side of the helix of the
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attachment part 52, that is, in a direction orthogonal to the axis
of' the first agitating screw 31. Incidentally, the first cleaning
part 53 may be formed in a linear shape that extends from the
end part of the first agitating screw 31 so as to reach the
detecting surface 46 of the developer amount detecting part
34. That is, the first cleaning part 53 linearly extends from the
end part of the first agitating rotation shaft 41 along the inner
side surface of the housing 19 and reaches the detecting
surface 46 of the developer amount detecting part 34 in a
direction orthogonal to the axis of the first agitating rotation
shaft 41.

The second cleaning part 54 is formed of another end part
of'the wire 50 being successive from the first cleaning part 53
by bending the wire 50 so that adjacent turns of the wire 50 are
closely contiguous to each other, and is formed so as to be
projected to a location in front of the detecting surface 46 of
the developer amount detecting part 34 and have a greater
width than the detecting surface 46. For example, the second
cleaning part 54 is formed by bending the wire 50 into a
helical shape that extends in a direction away from the detect-
ing surface 46 of the developer amount detecting part 34 to a
location in front of the detecting surface 46. This helix is
closely wound, and has a greater diameter or width than the
detecting surface 46 of the developer amount detecting part
34. The second cleaning part 54 turns around the first agitat-
ing rotation shaft 41, with the center of turn being the axis of
the first agitating rotation shaft 41, as the first agitating screw
31 rotates, and therefore, has a cleaning surface that faces
opposing the turning direction of the second cleaning part 54.
That is, the second cleaning part 54 is formed by bending the
other end part of the wire 50 round a plurality of times. The
bent parts of the second cleaning part 54, that is, the turns of
the helix, are closely contiguous to each other in a direction
orthogonal to the turning direction of the second cleaning part
54.

Next, as for the cleaning member 35 of the developing
device 9 constructed as mentioned above, cleaning operation
performed as the first agitating screw 31 rotates will be
described.

Firstly, in the developing device 9, when drive force from a
drive source (not shown) is inputted to the first drive force
input part 36, the drive force is transmitted to the first agitat-
ing screw 31 via the drive force transmission mechanism 37.
The first agitating rotation shaft 41 of the first agitating screw
31 rotates according to the drive force, together with the first
agitating vane member 42. Then, the developer conveyed
from the conveying screw 30 is agitated by rotation of the first
agitating vane member 42, and is further conveyed to the
second agitating screw 32 via one gap 27 of the second
partition 25.

At this time, as the first agitating screw 31 rotates, the
cleaning member 35 attached to the first agitating screw 31
turns in the same direction.

Then, when the first cleaning part 53 of the cleaning mem-
ber 35 turns along the inner side surface of the housing 19, the
first cleaning part 53 passes over and has sliding friction
against the detecting surface 46 of the developer amount
detecting part 34, so that the developer stagnating and
adhered on the detecting surface 46 is scraped and cleared by
the first cleaning part 53.

In addition, the second cleaning part 54 of the cleaning
member 35 turns around the first agitating rotation shaft 41
and thus passes through the location in front of the detecting
surface 46 of the developer amount detecting part 34, so that
the second cleaning part 54 removes and clears the developer
stagnating and adhered at the location in front of the detecting
surface 46.
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In this embodiment, the cleaning member 35 made ofa line
of'metal wire 50 having elasticity includes the attachment part
52 attached to the first agitating screw 31, the first cleaning
part 53 extending from the end part of the first agitating screw
31 so as to reach the detecting surface 46 of the developer
amount detecting part 34, and the second cleaning part 54
formed by bending the wire 50 so that adjacent turns of the
wire 50 are closely contiguous to each other and so that the
second cleaning part 54 is protruded to a location in front of
the detecting surface 46 of the developer amount detecting
part 34 and has a greater width than the detecting surface 46.
Therefore, the first cleaning part 53 can be caused to pass over
the detecting surface 46 of the developer amount detecting
part 34, and the second cleaning part 54 can be caused to pass
through the location in front of the detecting surface 46. Due
to this, it is possible to clear the developer adhered on the
detecting surface 46 by the first cleaning part 53 and to clear
the developer adhered in front of the detecting surface 46 by
the second cleaning part 54. Since the cleaning member 35 is
formed from one line of wire 50, it is possible to clear the
developer adhered over the large detection range of the
detecting surface 46 by using a simple construction that
reduces the number of man-hours for production and the
production cost. Therefore, the developer on and around the
detecting surface 46 of the developer amount detecting part
34 is sufficiently agitated by the first agitating screw 31 and
second agitating screw 32. Hence, the developer amount
detecting part 34 is able to accurately detect the amount of the
development in the housing 19 even in the case where the
detection range is large. That is, according to the present
disclosure, it is possible to clear the developer adhered over
the large detection range of the developer amount detecting
part while reducing the number of man-hours for production
and the production cost.

Although this embodiment has been described in conjunc-
tion with the second cleaning part 54 formed by bending the
other end part of the wire 50 into a helical shape, this is not
restrictive. In a different embodiment, the cleaning member
35 may be equipped with, for example, a second cleaning part
56 wound in a spiral shape as show in FIG. 8, instead of the
helical second cleaning part 54. The spiral of this second
cleaning part 56 is formed by first winding a portion of the
wire 50 being successive from the first cleaning part 53 so that
the wound portion becomes an outer periphery and converges
to a center part 57 apart from the first cleaning part 53. This
center part 57 is provided in front of the detecting surface 46
of the developer amount detecting part 34, and the spiral of
the second cleaning part 56 makes a plane perpendicular to
the detecting surface 46. Incidentally, this spiral second
cleaning part 56 is not limited to a square winding as shown in
FIG. 8, but may also be formed in other shapes, such as a
circular shape, an elliptic shape, a round-corner rectangle or
other shapes. The second cleaning part 56 may be successive,
at its the outer periphery of the spiral shape, to the first
cleaning part 53, this is not restrictive. The second cleaning
part 56 may also be successive, at the center part 57, to the first
cleaning part 53, and the spiral shape may be formed so as to
expand from the center part 57 in orthogonal directions as
mentioned above.

As described above, the second cleaning part 54 is formed
by bending the other end part of the wire 50 into a helical
shape, or the second cleaning part 56 is formed by bending the
other end part of the wire 50 into a spiral shape. Therefore, it
is easy to form the second cleaning part 54 or 56 by bending
the wire 50 so that adjacent portions of the wire 50 are closely
contiguous to each other and so that the second cleaning part
54 or 56 is protruded to a location in front of the detecting
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surface 46 of the developer amount detecting part 34 and has
a greater width than the detecting surface 46.

As described above, the attachment part 52 is formed by
bending the end part of the wire 50 into a helical shape, and
the cleaning member 35 is attached to the first agitating screw
31 by inserting the first agitating screw 31 into the hollow
portion of the helical shape. Therefore, the first cleaning part
53 and second cleaning part 54 are biased by the attachment
part 52 to pass over the detection range of the developer
amount detecting part 34, so that the developer stagnating in
this range can be efficiently cleared.

This embodiment has been described in conjunction with
the construction in which the cleaning member 35 is equipped
with the engaging stop part 51 that clamps an end part of the
first agitating vane member 42 in order to stop in an engaging
state the cleaning member 35 to the first agitating screw 31,
this is not restrictive. For example, it is also permissible to
provide, for example, a construction in which the first agitat-
ing rotation shaft 41 of the first agitating screw 31 is provided
with a groove-shaped or hole-shaped engagement reception
part (not shown) and the engagement reception part is
engaged with the engaging stop part 51.

Still further, although this embodiment has been described
in conjunction with the magnetic permeability sensor pro-
vided as the developer amount detecting part 34, this is not
restrictive. The developer amount detecting part 34 may also
be constructed of a piezoelectric sensor or an optical sensor.

Although this embodiment has been described in conjunc-
tion with the case where the construction of the present dis-
closure is applied to the printer 1, the construction of the
present disclosure may be applied in different embodiments
to image forming apparatuses, such as a copying machine, a
facsimile, a multifunction peripheral or the like.

Although in the embodiment, the construction of the
present disclosure is applied to the developing device 9 to
which the developer is supplied from the developer case 12,
the construction of the present disclosure may also be applied,
in a different embodiment, to an intermediate hopper pro-
vided between the developer case 12 and developing device 9,
or other cases that contain the developer.

While the present disclosure has been described with ref-
erence to the particular illustrative embodiments, it is not to
be restricted by the embodiments. It is to be appreciated that
those skilled in the art can change or modify the embodiments
without departing from the scope and spirit of the present
disclosure.

What is claimed is:

1. A developing device comprising:

an agitating member configured to agitate a developer by
rotating in a casing that contains the developer;

a developer amount detecting part configured to detect
amount of the developer in the casing;

a cleaning member attached to the agitating member and
configured to clean a detecting surface of the developer
amount detecting part, wherein the cleaning member
includes:

an attachment part formed by an end part of a wire and
attached to the agitating member,

a first cleaning part formed by an intermediate part of the
wire being successive from the attachment part, and
configured to extend from an end part of the attachment
part so as to reach the detecting surface of the developer
amount detecting part, and

a second cleaning part formed by an another end part of the
wire being successive from the first cleaning part and
formed by bending the wire so that adjacent portions of
the wire are closely contiguous to each other, so as to be
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protruded to alocation in front of the detecting surface of
the developer amount detecting part and to have a greater
width than the detecting surface, wherein

the attachment part is formed by bending the end part of the
wire in a helical shape, and the cleaning member is
attached to the agitating member as a rotation shaft of the
agitating member is inserted in a hollow portion of the
helical shape,

when the agitating member has been attached to the casing,
the attachment part biases the first cleaning part and the
second cleaning part so that the first and second cleaning
parts are pressed against an inner side surface of the
casing,

the second cleaning part turns around the agitation mem-
ber, with a center of turn being an axis of the rotation
shaft of the agitating member, as the agitating member
rotates,

bent parts of the second cleaning part are closely contigu-
ous to each other in a direction orthogonal to a turning
direction of the second cleaning part,

the first cleaning part is configured to clear the developer
adhered on the detecting surface and the second cleaning
part is configured to clear the developer on a location
apart forwardly from the detecting surface.

2. The developing device according to claim 1, wherein

the second cleaning part is formed by bending the another
end part of the wire in a helical shape.

3. The developing device according to claim 1, wherein

the second cleaning part is formed by bending the another
end part of the wire in a spiral shape.

4. An image forming apparatus comprising:

a developing device, wherein the developing device
includes:

an agitating member configured to agitate a developer by
rotating in a casing that contains the developer;

a developer amount detecting part configured to detect
amount of the developer in the casing;

a cleaning member attached to the agitating member and
configured to clean a detecting surface of the developer
amount detecting part, wherein the cleaning member
includes:

an attachment part formed by an end part of a wire and
attached to the agitating member,

a first cleaning part formed by an intermediate part of the
wire being successive from the attachment part, and
configured to extend from an end part of the attachment
part so as to reach the detecting surface of the developer
amount detecting part, and

a second cleaning part formed by an another end part of the
wire being successive from the first cleaning part, the
second cleaning part being formed by bending the wire
so that adjacent portions of the wire are closely contigu-
ous to each other, so as to be protruded to a location in
front of the detecting surface of the developer amount
detecting part and to have a greater width than the detect-
ing surface, wherein

the attachment part is formed by bending the end part of the
wire in a helical shape, and the cleaning member is
attached to the agitating member as a rotation shaft of the
agitating member is inserted in a hollow portion of the
helical shape,

when the agitating member has been attached to the casing,
the attachment part biases the first cleaning part and
second cleaning part so that the first and second cleaning
parts are pressed against an inner side surface of the
casing,
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the second cleaning part turns around the agitation mem-
ber, with a center of turn being an axis of the rotation
shaft of the agitating member, as the agitating member
rotates,

bent parts of the second cleaning part are closely contigu-
ous to each other in a direction orthogonal to a turning
direction of the second cleaning part,

the first cleaning part is configured to clear the developer
adhered on the detecting surface and the second cleaning
part is configured to clear the developer on a location
apart forwardly from the detecting surface.

5. The image forming apparatus according to claim 4,

wherein

the second cleaning part is formed by bending the another
end part of the wire in a helical shape.

6. The image forming apparatus according to claim 4,

wherein

the second cleaning part is formed by bending the another
end part of the wire in a spiral shape.

7. A cleaning member, which is configured to clean a
detecting surface of a developer amount detecting part of a
developing device, comprising:

an attachment part formed by an end part of a wire and
configured to be attached to the agitating member of the
developing device;

a first cleaning part formed by an intermediate part of the
wire being successive from the attachment part, and
configured to extend from an end part of the attachment
part so as to reach the detecting surface of the developer
amount detecting part; and

a second cleaning part formed by an another end part of the
wire being successive from the first cleaning part and
formed by bending the wire so that adjacent portions of
the wire are closely contiguous to each other, so as to be
protrudedto alocation in front of the detecting surface of
the developer amount detecting part and to have a greater
width than the detecting surface, wherein

the attachment part is formed by bending the end part of the
wire in a helical shape, and the cleaning member is
attached to the agitating member as a rotation shaft of the
agitating member is inserted in a hollow portion of the
helical shape,

when the agitating member has been attached to the casing,
the attachment part biases the first cleaning part and
second cleaning part so that the first and second cleaning
parts are pressed against an inner side surface of the
casing,

the second cleaning part turns around the agitation mem-
ber, with a center of turn being an axis of the rotation
shaft of the agitating member, as the agitating member
rotates,

bent parts of the second cleaning part are closely contigu-
ous to each other in a direction orthogonal to a turning
direction of the second cleaning part,

the first cleaning part is configured to clear the developer
adhered on the detecting surface and the second cleaning
part is configured to clear the developer on a location
apart forwardly from the detecting surface.

8. The cleaning member according to claim 7, wherein

the second cleaning part is formed by bending the another
end part of the wire in a helical shape.

9. The cleaning member according to claim 7, wherein

the second cleaning part is formed by bending the another
end part of the wire in a spiral shape.
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